Background: Brain microstructure using diffusion MRI at 30-32 weeks postmenstrual age ('Early MRI", PMA) and 40-42 weeks PMA ('Term MRI') in brain regions known to be associated with motor function was examined, and the relationship with motor outcomes at 12 months corrected age (CA) was evaluated.
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Methods: Infants born <31 weeks' gestational age (GA) in this prospective cohort study underwent 3 T Early and Term MRI. Regional fractional anisotropy (FA) and mean diffusivity (MD) were calculated in 3 regions of interest (JHU neonate atlas; automatic segmentation): the posterior limb of the internal capsule (PLIC), corpus callosum (CC) and cerebral peduncles. Mixed effects linear regression was conducted for motor outcome measured using the Bayley Scales of Infant and Toddler Development 3rd edition and the Alberta Infant Motor Scale (AIMS). Analyses were adjusted for sex, PMA at MRI, age at 12 month assessment and correlation between siblings.
Results: Eighty-nine infants had Early MRI at median 32 + 2 weeks PMA (median GA at birth 28 + 5 weeks, 53 male), and 91 infants had Term MRI at median 40 + 5 weeks PMA (median GA at birth 28 + 2 weeks, 56 male) with useable diffusion images and 12 month outcome. Early MRI FA and MD were not associated with motor outcomes. Term MRI FA in the PLIC and cerebral peduncles were positively associated with both motor outcomes. Term MRI MD in the right cerebral peduncle was negatively associated with the AIMS.
Conclusions: Term but not Early MRI microstructure in this very preterm cohort was associated with motor outcomes at 12 months corrected age. Results: Both FD and FDC were positively associated with motor composite scores in the splenium of the corpus callosum (CC), the bilateral temporal white matter (WM), and the right posterior limb of the internal capsule (PLIC) extending to midbrain. The FC was positively associated with motor composite scores in the right PLIC extending to midbrain. No negative associations were observed for any of the measures.
ASSOCIATIONS BETWEEN ADVANCED BRAIN DIFFUSION MRI MEASURES AT TERM EQUIVALENT AGE AND MOTOR OUTCOMES AT 2 YEARS OF INFANTS BORN VERY PRETERM
Conclusions: Fixel based analysis shows associations between brain microstructure and morphology at TEA and motor outcomes at 2 years in motor and non-motor pathways. Aim: Preterm infants have high exposure to pain and painrelated stress during this critical window of brain development. We undertook this review to determine whether these exposures have an effect on structural brain development, specifically, whether in preterm infants, higher exposure to pain (measured as the number of skin breaking procedures) compared to lower exposure affected regional brain volumes measured at or after 36 weeks post-menstrual age.
ASSOCIATIONS BETWEEN PAIN-RELATED STRESS IN PRETERM NEONATES AND STRUCTURAL BRAIN DEVELOPMENT: A SYSTEMATIC REVIEW
Methods: Peer reviewed original articles from 2000-2018 were extracted from PubMed and CINAHL following PRISMA guidelines by two independent reviewers. Selection criteria included observation cohort study of infants born after 1990 aged 0-18 years and examined pain related stress defined as skin breaking or invasive procedures and structural brain changes by MRI.
Results: Eight studies were included. Six of these focussed on skin-breaking procedures, 1 included this as an observation and 1 used skin-breaking, invasive and routine care procedures as a measure of stress. Infants included in all of the studies were born <37 weeks gestation, with 7 of the studies focusing on <32 weeks gestation. Six of the studies found a significant effect of painrelated stress on white matter, both short and long term, with no one area affected more than others.
Conclusion: Pain-related stress in the neonatal period is associated with abnormalities of structural brain development, although as yet there, is no consensus as to the location within the brain, whether a dose response is present, or proof of causation.
